Despite the prevalence and the functional, psychological, and economic impact of chronic pain, few intervention studies of treatment of chronic pain in veterans have been performed.
to 50% among veterans of Operation Enduring Freedom, Operation Iraqi Freedom, and Operation New Dawn (OEF/OIF/OND). 6, 7 The Veterans Affairs (VA) pain management strategy 8 was initiated in 1998 and established pain management as a national priority. Despite this effort, no intervention studies to treat chronic pain in veterans of the Iraq and Afghanistan conflicts have been reported, to our knowledge. The absence of studies is concerning because chronic pain may prove even more disabling in veterans of recent conflicts than in veterans of previous eras owing to the high combat intensity of the OEF/OIF/OND conflicts and an increased prevalence of comorbidities, such as anxiety and depression. 9 Given the prevalence of pain, associated morbidity, and related costs, enormous challenges lie ahead for the VA. Other health care systems also will be challenged as veterans return from military service and seek care. Numerous studies have documented inadequate pain management. 10, 11 Although several guidelines exist, [12] [13] [14] evidence suggests modest effectiveness of the current pain treatments. Pain management is complex owing to the interplay of multiple biological, psychological, and social factors that contribute to chronic pain. This complexity often leads to a failure to respond well to single treatments, requiring a multimodal, multidisciplinary treatment approach. 15 Although multidisciplinary pain clinics have been shown to improve pain outcomes, 16 these clinics are not widely available because of fiscal constraints and reimbursement issues.
17
For patients with chronic pain, self-management programs have proved effective. A systematic review by Newman et al 18 found strong evidence that self-management strategies are effective for low back and osteoarthritis pain. Furthermore, pain outcomes may depend more on effective self-management than on other treatments. 19 Cognitive behavioral therapy (CBT) is a skills-based treatment that teaches patients to identify and change maladaptive thoughts and behaviors and to replace them with more helpful thoughts and behaviors. Strong evidence from numerous studies supports the benefits of CBT for several pain conditions, 20 including chronic pain. 21 The stepped-care model, which is validated for the management of low back pain in primary care, 22 guided the Evaluation of Stepped Care for Chronic Pain (ESCAPE) trial. The ESCAPE trial tested an intervention involving 12 weeks of analgesic therapy optimization according to an algorithm coupled with pain self-management strategies (step 1) followed by 12 weeks of CBT (step 2). The primary aim was to estimate the effectiveness of the intervention during a 9-month period in veterans of the Afghanistan (OEF) and Iraq (OIF/OND) conflicts who had chronic and disabling musculoskeletal pain.
Methods

Study Setting and Sample
From December 20, 2007, through June 30, 2011, we recruited participants from patients at a postdeployment clinic and 5 general medicine clinics at the same VA medical center. Potential participants were identified through the VA's electronic medical record to create a master list of veterans who, within the preceding 6 months, reported at least moderate pain (pain score, ≥4), according to the scale routinely used in VA clinics (0 indicates no pain; 10, worst pain imaginable). 8 The institutional review board of Indiana University and the research committee of the Richard L. Roudebush Veterans Affairs Medical Center, Indianapolis, approved this study, and the trial was monitored by an independent data and safety monitoring board. The full study protocol can be found in the trial protocol in Supplement 1.
Patients were included if they were OEF/OIF/OND veterans, if they self-reported chronic pain (>3 months' duration) of the cervical or lumbar spine or an extremity (hip, knee, or shoulder), and if pain was at least moderately disabling (defined as a Roland Morris Disability Scale [RMDS] score of ≥7) 23, 24 at the initial visit. Individuals were excluded if they had severe medical conditions that might limit study participation, active psychosis, schizophrenia, current alcohol or substance dependence, active suicidal ideation, prior or pending back surgery, or pregnancy. All enrolled patients gave written informed consent.
Randomization and Blinded Outcome Assessments
After the baseline interview, eligible participants were block randomized in groups of 8 to the stepped-care intervention or to the usual care arm. Randomization lists were generated by computer, and treatment assignments were supplied in sealed opaque envelopes. After obtaining patient consent and completion of a baseline assessment, the project manager (C.S.) revealed the randomization assignment for each patient by opening the next envelope in sequence. All baseline and follow-up assessments were conducted by a trained research assistant (A.F.) who was blinded to the treatment allocation.
Outcome Assessments
Data were collected at baseline and 3, 6, and 9 months after randomization. The assessment interviews were conducted in person, by telephone, or via mail. The assessments were informed by recommendations of the Initiative on Methods, Measurement and Pain Assessment in Clinical Trials (IMMPACT). 25 The primary study outcome was pain-related disability as assessed by the 24-item RMDS, 23, 24 which has been validated in patients with low back pain and other chronic pain conditions. This scale is scored from 0 to 24; higher scores represent more severe pain-related disability. In low back pain trials, Patrick et al 26 and Bombardier et al 27 suggested a minimum cally meaningful improvement. Two other primary pain outcomes assessed included pain interference and pain severity. Pain interference was assessed by the Pain Interference subscale from the Brief Pain Inventory (BPI). 29 The BPI Pain Interference subscale has 7
items that rate how pain interferes with mood, physical activity, work, social activity, relations with others, sleep, and enjoyment of life (range, 0-10). Higher scores indicate greater pain interference. We calculated the mean of the 7 item scores for an overall Pain Interference score, and a 1-to 2-point change was considered clinically important, with a decrease considered improvement. Pain severity was measured by the 7-item Graded Chronic Pain Scale, 30 which rates patients' pain severity on a scale of 0 to 100, with higher scores representing more severe pain. Further research is needed to assess clinically meaningful cut points.
Intervention
The intervention was delivered by 2 nurse care managers (NCMs) (which included C.K.) trained in all treatment components, including optimization of analgesic treatment, selfmanagement strategies, and CBT. The NCMs met weekly with physician investigators (M.J.B. and D.A.) and a supervising psychologist (L.W.D.) to review care of the intervention group, a model of case supervision implemented in previous trials. 31, 32 The protocol called for biweekly telephone contacts between the patients and NCMs for a total of 12 contacts during the trial period. Several procedures were implemented to ensure treatment fidelity, including extensive training, observation, audiotaping, and feedback after treatment sessions. To enhance the reproducibility of the intervention, we used a manualized and algorithmic approach in the context of a care management delivery model.
Step 1 In clinical practice, analgesics are the most common and pragmatic approach to treating pain. Therefore, step 1 consisted of optimization of analgesic therapy for 12 weeks using an evidencebased algorithm 33 (outlined in Table 1 ). We operationally classified analgesics into the following 8 categories: (1) first-line analgesics; (2) other nonsteroidal anti-inflammatory drugs; (3) topical analgesics; (4) gabapentinoids; (5) tricyclic antidepressants and cyclobenzaprine hydrochloride; (6) tramadol hydrochloride; (7) short-acting opioids; and (8) long-acting opioids.
At the study baseline, the NCMs obtained a comprehensive history of previous pain treatments. This treatment history included previous use of analgesics, including duration and dosing, to determine whether an adequate treatment trial had been completed. If inadequate dosage, scheduling, or treatment adherence had been a problem, a trial of the previously tried analgesic with appropriate dosing and scheduling was recommended.
The NCMs followed an algorithm developed by the ESCAPE investigators 33 and conducted follow-up calls to assess changes in pain severity and interference, global improvement, patient desire for treatment change, and treatment adherence. If bothersome adverse effects emerged, patients received a different analgesic treatment. Treatment response was assessed every 2 weeks, and ongoing care was discussed during case management meetings. Prescriptions were entered by a physician-investigator (M.J.B.), and all study medications were dispensed through the medical center pharmacy. A research pharmacist oversaw medication dispensing. Because analgesics may not relieve pain sufficiently when used alone, this intervention step also involved teaching patients pain self-management strategies. In conjunction with analgesic treatment, the intervention group received education about common treatments and the natural history of chronic pain. The NCMs encouraged all patients to minimize bed rest, return to normal activities as soon as possible, and perform recommended stretching and strengthening exercises, including walking.
Patients were also provided a menu of self-management strategies to learn and use to help to manage their pain. The menu of additional strategies included goal setting, problem solving, positive self-talk, relaxation techniques, behavioral plans, and communication with their primary care physicians. The NCMs delivered the self-management strategies using a standardized protocol.
Because we expected many study patients would have coexisting mental health conditions, the NCMs regularly assessed for depression and anxiety symptoms during each step. Patients found to have comorbid major depression, posttraumatic stress disorder, or severe anxiety received a referral to a mental health practitioner.
Step 2 All patients proceeded to step 2 immediately after completion of step 1. Analgesic therapy and self-management strategies started during step 1 were continued.
To complement the behavioral focus of pain selfmanagement in step 1, we adapted a CBT program. 34 This pro- Research Original Investigation ESCAPE in Veterans gram was based on the CBT concept that thoughts affect feelings that, in turn, affect behaviors. The CBT step consisted of 6 individual sessions delivered by telephone. Biweekly sessions lasted approximately 45 minutes and involved discussions of thoughts and feelings about pain, past treatments for pain, identification of barriers to reducing functional limitations and pain severity, and cognitive restructuring after coaching from a psychologist. The NCMs helped veterans to identify maladaptive thoughts, including inaccurate interpretations of pain and its impact. Patients were taught to examine the accuracy and usefulness of these thoughts and to develop more adaptive cognitions. At the end of each session, home practice was assigned to apply the lessons learned.
Usual Care
Patients randomized to usual care received educational handouts on musculoskeletal pain. During the trial, patients were followed up by their treating physician for all medical care. This care included continuation of medications, clinic visits, specialty referrals, and other care as usual. Therefore, use of pharmacologic and nonpharmacologic treatments for pain was permitted.
Statistical Analysis
The goal of the analysis was to detect a moderate treatment effect size. We defined a moderate effect size as an SD of 0.4 or 1.8 change points on the RMDS score at 9 months. With a 1:1 treatment allocation and allowance for more than 15% loss to follow-up, we enrolled 121 patients per group to ensure at least 100 patients per group for the desired power of 80% and significance of .05 (2-tailed) for the analyses. Baseline characteristics of patients were reported, with categorical variables as frequencies (percentages) and continuous variables as means (SDs). The primary end point compared the change from baseline to 9 months between study groups. We used the intention-to-treat principle and included all randomized patients in the analysis. Mixedeffect models with repeated measurements were used as the primary analysis. Change from baseline to each follow-up visit constituted the response variable, and treatment groups, visit, and their interaction were the main predictors and were adjusted for the baseline value of the outcome measure. A random intercept was included to model withinparticipant correlation. The intervention effect was evaluated based on the mixed-effect models with repeated measurements analysis. In addition, we present summary statistics (mean [SD]) of outcome measurements at baseline and at the 9-month assessment by treatment group. A 2-sample t test was used to compare the difference of change from baseline to 9 months.
We evaluated the sensitivity of our analysis to missing data. We found no difference in the magnitude of missing data between study arms, and none of the outcome variables at baseline was associated with the probability of missing. We used complete cases and the last observation carried forward and obtained similar results. Therefore, we report results of the primary analysis based on the mixed-effect models with repeated measurements. The profiles of outcome measurements during the 9-month follow-up were also summarized by means and 95% CIs at each visit. A clinically important response for RMDS scores (>30% decrease) at 9 months was analyzed using a log-binomial model (SAS GENMOD procedure with log link function) 35 for calculating relative risk. Analyses were conducted using commercially available software (SAS, version 9.3; SAS Institute Inc).
Results
Participant Flow
Figure 1 details participant enrollment and follow-up in the trial. Of the 659 patients initially undergoing assessment, 272 were ineligible, most often because they did not report pain or have at least moderately limiting pain (ie, RMDS score <7 
Baseline Characteristics of Study Sample
Baseline characteristics are shown in Table 2 . The mean age of patients was 36.7 (range, 21-73) years, and 88.4% were men. In terms of racial mix, 77.7% were white, 13.0% were black, and 9.2% classified as other (3 patients refused to answer). The primary site of pain was the low back (57.3%) followed by the knee (21.6%), neck (7.5%), shoulder (7.1%), and hip (6.6%). More than two-thirds of the patients (66.4%) had served in the Army, 74.9% had been deployed to Iraq, 8.8% had been deployed to Afghanistan, and 16.3% had been deployed to both conflicts (information was missing for 2 patients).
As shown in Table 3 , the stepped-care intervention and usual care groups had similar baseline pain measures. The mean RMDS score of 13.9 (range, 0-24) represents moderately severe pain-related disability. Likewise, the mean BPI Pain Interference subscale score of 5.4 (range, 0-10) represents moderately severe interference with activities because of pain, and a mean Graded Chronic Pain Scale severity score of 66.2 (range, 0-100) signifies moderate pain intensity.
At 9 months, overall follow-up completion was 91.7% (89.3% for the intervention group and 94.2% for the usual care group), with no significant differences between groups. Patients lost to or unavailable for follow-up did not differ on baseline characteristics from those who provided data at 9 months. The most frequently cited reason for withdrawal from the study was lack of time.
Primary Study Outcomes
The primary analysis included 121 patients in the intervention group and 120 in the usual care group. Compared with usual care, the intervention led to significant improvements in all pain outcomes at 9 months (Table 3 and Figure 2) . The RMDS score decreased by 1.7 (95% CI, −2.6 to −0.9) points from baseline to 9 months in the usual care group and by 3.7 (95% CI, −4.5 to −2.8) points in the intervention group (between-group difference, −1.9 [95% CI, −3.2 to −0.7] points; P = .002). Patients in the intervention group were more likely to demonstrate at least a 30% improvement in RMDS scores by 9 months (relative risk, 1.52 [95% CI, 1.22-1.99]; P < .001), with a number needed to treat of 7.5 for 30% improvement.
The mean decrease in the BPI Pain Interference subscale score was 0.9 (95% CI, −1.2 to −0.5) points in the usual care group and 1.7 (95% CI, −2.1 to −1.3) points in the intervention group (between-group difference, −0.8 [95% CI, −1.3 to −0.3] points; P = .003). The Graded Chronic Pain Scale severity score was reduced by 4.5 (95% CI, −7.3 to −1.8) points in the usual care group and 11.1 (95% CI, −13.9 to −8.3) points in the intervention group (between-group difference, −6.6 [95% CI, −10.5 to −2.7] points; P = .001). Figure 2 illustrates the significant intervention effect on pain-related disability (RMDS score), BPI Pain Interference subscale score, and Graded Chronic Pain Scale severity score throughout the 9-month trial. Although all 3 pain outcomes significantly improved, the reduction in pain severity was more modest than those for pain-related disability and pain interference.
Analgesic Use and Self-management Strategies
We determined analgesic use during the trial by self-report and electronic health record query. Treatment groups were similar at baseline in analgesic use (eTable in Supplement 2). At the end of step 1 (3 months), patients in the intervention group received more agents in each analgesic class relative to what they were prescribed at baseline. However, at the study b Information was missing for 3 patients.
c Information was missing for 1 patient.
d Determined using the Posttraumatic Stress Disorder Check List-17. 36 Scores range from 0 to 68, with higher scores representing more severe posttraumatic stress disorder symptoms. e Determined using Patient Health Questionnaire-9. 37 Scores range from 0 to 27, with higher scores representing more severe depression.
Discussion
The stepped-care intervention targeted musculoskeletal pain because it is the most common, disabling, and costly of all pain conditions. 38, 39 The functional and economic effect of musculoskeletal pain on military personnel 40 is substantial. We found that an intervention combining analgesics, selfmanagement strategies, and CBT is effective in reducing painrelated disability, pain interference, and pain severity in OEF/ Outcomes were assessed at baseline and at months 3, 6, and 9 follow-up. A, Pain-related disability was measured by the Roland Morris Disability Scale. Scores range from 0 to 24, with higher scores representing more severe pain-related disability. B, Pain interference was measured by the Pain Interference subscale total score of the Brief Pain Inventory (BPI). Seven items are scored with a range from 0 to 10, with the mean calculated for the total score and a decrease considered improvement. C, Pain severity was measured by the Graded Chronic Pain Scale (GCPS). Scores range from 0 to 100, with higher scores representing more severe pain. Because we used the intention-to-treat principle, all randomized patients were included in the analysis. Substantial reduction was seen in all 3 measures during the 9-month trial among patients in the intervention group. A total of 11 patients withdrew from the intervention arm and 6 patients from the usual care arm. Error bars indicate 95% CIs. OIF/OND veterans with chronic, disabling musculoskeletal pain of the spine and extremities.
The ESCAPE trial was designed and implemented within a large VA health care system. We believe that the ESCAPE intervention generalizes especially well to other VA medical centers and other large health care systems outside the VA. However, implementing the approach to smaller community settings or to private settings may be challenging.
Our study adds to the literature about multimodal approaches that combine pharmacologic and nonpharmacologic treatments that may be applied in nonspecialty settings. Study findings have implications for the patient-centered medical home environment, especially an emphasis on team-based care. This study also demonstrates a potential model of sequencing pain treatments involving analgesics, self-management strategies, and CBT.
Patients in the ESCAPE intervention experienced a 3.7-point reduction in RMDS scores, which is clinically significant for individual patients. 41 Although between-group differences for the intervention and usual care did not meet a 2-point difference, this metric to define minimally important change is more appropriately applied to individual differences rather than group differences. 41 care intervention in veterans with chronic pain. The intervention was delivered by a clinical psychologist rather than nurses and showed that patients improved on pain disability (the RMDS score decreased by 1.4 points). 42 A recent trial by Kroenke et al 43 found that significantly more primary care patients with chronic pain improved because of an intervention that used automated symptom monitoring and NCMs to optimize use of nonopioid analgesics. 43 The ESCAPE trial has some limitations. First, participants were all recent veterans with chronic musculoskeletal pain; our results may not apply to veterans from other eras or to nonveterans. Second, the trial was conducted at a single medical center. Single-center, randomized clinical trials have shown larger treatment effects than multicenter trials. 44 However, the intervention effects observed were comparable to other interventions tested at more than 1 site.
Third, the ESCAPE trial tested a multimodal intervention and used a bundled approach to delivery. As a result, we were not able to determine the relative efficacy of intervention components and were unable to separate out attentional effects. However, to help disentangle these effects, we gathered in-depth, qualitative data from patients in the intervention group (n = 26) to determine their experiences with and perceptions of the intervention. The patients spoke about their evolving understanding of their pain experience during the trial and how this new understanding helped them manage their pain more effectively. 45, 46 Fourth, study patients were not blinded. The major strengths of our trial include (1) a high-priority patient population (OEF/OIF/OND veterans) with complex pain care needs, (2) an innovative approach that challenges existing treatment paradigms for chronic pain, and (3) a telephone-based intervention delivered by NCMs that may be applied across multiple geographically dispersed clinical settings.
Conclusions
A stepped-care intervention that combined analgesics, selfmanagement strategies, and CBT benefited OEF/OIF/OND veterans with chronic musculoskeletal pain in terms of painrelated disability, pain interference, and pain severity. Additional pain treatments will need to be combined in a stepped-care model to produce even greater improvements in pain.
